Episodes of post-tonsill ectoniy hemorrhage are unpredictable and potentially life-threat ening. Primary posttonsillectomy hemorrhage « 24 hr postoperatively) is generally conside red to be mare com mon and tnore serious than seco ndary hemorrh age (>24 hr). Therefo re, recent studies ha ve focused on the control of primary hemorrhage in orde r to detennine the appropriate lengtli of postoperati ve obse rvation. The issue of fo llow -up is becomin g more imp ortant in light ofthe increasing populari ty of outpatient tonsillectom y. We und ertook a prospective study to evaluate the incidenee ofpost-tonsillectomy hemorrhage ove r the short and long term (3 mo). We studied 602 pati ents, aged 23 month s to 89 yea rs (mean: 20.6 yr), who had und ergone inpatien t tonsillec tomy in 1999 and W IIO had been hospitalized fo r at least 5 days.
Introduction
In light of the ever-intensifying emphasis on cost control, increasing numb ers of tonsillectomies throughout North America and most of Europe are being performed as outpatient procedures.' Excepti ons are often made for patients who have imp ort ant underl ying conditions.'
Postop erative hemorrh age rema ins the most serious complication of ton sill ectom y, and its incidenee approache s 10%. 3 Post-tonsillectomy bleedin g events are generall y classified as either primary « 24 hr) or secondary (>24 hr). Unfortunately, there is no uniform system of classifying the intensity of post-tonsillectomy hemorrhage. Some authors consider all bleeding events, whil e others include only those events that require subsequent treatment under ge neral anesthesia. For this study, we included in our result s only those patient s who met the latter criterion.
Among children, oth er common short-term complication s of tonsillectomy are nausea, vomiting, fev er, and an inability to eat or drink. Th ese complications can become serious if they lead to dehydration, which can require postoperative infu sion . Even so, some authors con sider these complications to be controllable and therefore not a contraindication to outpatient tonsillectomy.r " Ne vertheless, post-tonsillectomy hem orrhage rem ain s an important concern. For example, between 1988 and 1998, we treated 65 patient s with delayed postoperati ve hem orrhage in our emerge ncy department after they had undergone tonsillectomy elsewhere,?Mo st of these patients had experienced their hemorrhage more than I week following their tonsillectomy.
In this article, we describe our study ofthe incidenee of post-tonsillectomy hem orrh age, with particular attenti on on delayed hernorrhage. Our goal was to determine the appropriate length of postoperative follow-up , which should help in the postoperative monitorin g of patien ts who undergo tonsill ectom y as an outpat ien t procedure. anesthesia. The episodes occurred between 0 and 38 days postoperatively. Another patient, a 22-year-old man, had a coagulum removed 24 hours after surgery; he experienced no subsequent bleeding. None of-the 16 patients required a repeat intervention to ach ieve hemostasis. An enoral suture was sufficient for 14 patients; 11 patients received their suture on the day of the operation (primary hemorrhage) and one patient each on postoperative day 5, 7, and 9 (secondary hemorrhage). The patient who experienced bleeding on postoperative day 7 had undergone an abscess tonsillectomy and had bee n readmitted 1 day earlier. The patient who hemorrhaged on day 9 had undergone a tumor tonsillectomy and a radical neck dissection; she had underlying hepatic cirr hosis and had not yet been discharged. The remaining two patients had required an external carotid artery ligation to control their bleeding. One of these patients, who had also undergone radio-and chemotherapy, had experienced profuse bleeding 38 days following his tumor tonsillectomy, and he had referred himself to our emergency department. The other patient had experienced hemorrhage on postoperative day 5; this patient had experienced a significant amount of bleeding during surgery and had required an unusually large number of sutures to control it. Three months after each operation, we attempted to interview each patient (or parent) by telephone, and we were successful in 601 ofthe 602 cases (99 .8%) . Using a standard questionnaire, we asked about any incidenee of delayed bleeding that we were unaware of, regardless of its intensity. Only two patients reported a new episode of postoperative hemorrhage, and both were minor. A 28-year-old woman had noted blood-tinged sput um on postoperative days 6 and 8, and al O-year-old boy had experienced some minor bleeding from his nose 10 days after his adenotonsillectomy. Both patients were referred to their otolaryngologist, but neither required any further treatment. In all, our tele- our clinic between January 1999 and January 2000 ( figure 1 ). The indications for tonsillectomy, with or without adenoidectomy, included chronic or recurrent tonsillitis, peritonsillar abscess , removal of tonsil rests or malignant tumors, infectious mononucleosis, and upper airway obstruction caused by hyperplasia of the tonsils and/or neck (figure 2).
All 602 patients underwent surgery under general anesthesia and with oral intubation. A McIvor gag with a blade was installed, and the tonsils were exposed. The tonsils were grasped with a forceps , the anterior pillars and superior poles were incised with scissors, and the surrounding mucosa was carefully dissected. The plane lateral to the tonsils was dissected, and the forceps were reapplied to grasp the medial and lateral surfaces of the tonsils, The tonsils were bluntly dissected, and the inferior poles were snared.
Any bleeding that occurred after pressure had been applied with gauze was controlled by suture ligation (catgut or Dexon 2-0). No electrosurgical means ofachieving hemostasis was required. Patients were instructed to refrain from eating and drinking for 6 hours following surgery. Antibiotics were administered to prevent endocarditis in accordance with current national guidelines in Germany. Following each operation, the surgeon made at least two rounds on the ward per day, and the nursing staff provided continual monitoring, which made possible the early recognition of postoperative hemorrhage.
In accordance with national recommendations, all of these tonsillectomies were performed on an inpatient basis, and all patients remained hospitalized for at least 5 days postoperatively. Patients who experienced postoperative hemorrhage were discharged only after their general condition, hemoglobin concentration, and state of wound healing had stabilized. Two patients who required ligation of the external carotid artery beca use of a profuse blood loss were discharged only after their wounds had completely healed.
Three months following each surgery, each patient (or parent) was interviewed by telephone to ascertain whether any new bleeding had occurred following discharge and, if so, what kind of hemostasis had been necessary to control it.
Results
In all, 16 patients (2.7 %), age d 14 to 58 years (mean: 28.9; median: 28.5; 75% ma le) experienced postoperative hemorrhage that required surgical treatment under general Volume 80, Number 11 phone interviews uncovered no new case of postoperative hemorrhage that met our criteria for a serious bleed. 
Discussion
The reported incidenee of posttonsillectomy hemorrhage range s from 0.38 to 6%.8.9 Hemo stasis is generally achieved via enoral ligation or electrocautery, but the appropri ate management strategy is stiil controversial. 10-12 Confounding this issue is the variance in published reports regarding specific definitions of postoperative hemorrhage and the proce ss of patient selection. Even though a elassification of prim ary « 24 hr) and secondary (>24 hr) bleeding has been widely established in the literature, there is stiil no uniform method of quantifying its seriousness. As a result, some authors count all incidents ofbleeding and therefore report higher rates of hemorrhage than do authors who include only hemorrhages that require surgical intervention. Several other limitations in publ ished report s contribute to the lack of a consensus on this issue:
• The incidenee of post-tonsillectorny hemorrhage is usually determined in retrospective studies oflarge numbers of patients. However, some of these published reports did not include adequate information about the study 's design, materials, and methods, and therefore they should not be con sidered for evaluation .P:" In other report s, the authors did not specify the age distribution of the study population, and some operations were performed with general anesthesia with ether, which has an influence on vascular tonus and which is no longer used."
• At some clinics, surgeons and/o r adult patients prefer that tonsillectomy be performed with local anesthesia." The result s of these procedures are not comparable with those reported by pedi atric otolaryngologists.
• An impressivel y low rate of postoperative hemorrhage follow ing the use of bismuth subgallate to achiev e hemo stasis was reported by Mani glia et al." However, the use ofbismuth subg allate in daily practice is not common.
• Many studies were publi shed by experienced surgeons, who are likel y to have Iower-than-average complication rates. Accordingly, some authors" recognized the relationship between surgical experience and the rate of • An increasing number of reports is bein g published by pediatric otolaryngologists, and the limited range of their patients' ages means that their results cannot be extrapolated to all patients. i' :"
• Because most authors today set out to prove that outpatient tonsille ctom y is safe, their patient selection criteri a are very specific and their study populations are not always reflective of the general patient population .IB . 22.24 • Finally , data on follow-up are frequ ently miss-ingo6.8.10.14.16.IB.20.21.23.24.26.27-30 As a result, these reports do not reveal whether patients might have undergone surgical treatment for post-tonsillectomy hemorrhage elsewhere.
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Irani and Berkowitz reported that most cases of secondary hemorrhage they studied occurred within JO days. "
Carmody et al reported that 80% of the secondary bleeds they found occurred within 7 days." For our study, we lengthened the duration of follow-up to 3 months. In our opinion, such a long follow-up would certainly reveal all incidents ofpostoperative hemorrhage. We decided against mailing questionnaires because response rates are frequently poor . For example, Pratt" and Pratt and Gallagher" attempted to ascertain post-tonsillectomy mortality and morbidity rates by mail, but only 40 % of their questionnaires were returned by the selected hospitals. Other reports ofresponse rates range from 31 to 86 %.35Pringle et al had to mail repeat questionnaires in order to achieve an 80 % response." Rosbe et al recently conducted a prospective study of the efficacy of follow-up telephone calls placed 3 to 4 weeks postoperatively and concluded that this method of monitoring is cost-effective."
In our study, the rate of post -tonsillectomy hemorrhage that required treatment under general anesthesia was 2,7 % (16/602), Ofthese patients, 75% (12/16) were male and 75 % were older than 20 years of age . These findings are similar to those reported by Roberts et al'? and by Kristensen and Tveteras," but they are dissimilar to those reported by Carmody et al,II who found a significant predominance of post-tonsillectomy hemorrhage among females aged JO to 19 years.
The rate of primary bleeding in our study-68.8% (11/ 16)-was consistent with several other reports, 12, 14, 15, 20, 37 On the other hand, Carmody et al" found no difference in primary and secondary bleeding rate s; others have even reported that their rates of secondary bleeding were actually higher than the rates of primary bleeding. 8 ,28,29,38 It should be noted that the ' latter studies included all episodes of bleeding, including those that did not require surgical treatment under general anesthesia. Moreover, they also included rare episodes of bleeding from the nasopharynx following adenotomy or adenotonsillectomy. Ten patients in our study unde rwent tonsillectomy to remove a malignant tumor, and two of them experienced secondary bleeding after surgery; if we had excluded . We found that such bleeding had occ urred in 168 of these patient s (2.8 %)-virtually the same rate that we found in our I-year study . Secondary bleedin g that had occ urred beyon d postoperative day 10 was rare . Between 1988 and 1998, only two such cases were observed, both of which occurred in a sing le patient-once on postoperative day 12 and again on day 18. Overall, eig ht patients experienced a rec urre nce of postoperative bleedin g, all prior to January 1999. The patient in our orig inal study who experienced hemorrhage 38 days postoperatively is unique. Before now , the latest recorded occurrence of posto perative hemorrhage in the literature was 31 days."
Because most cases of postoperative bleeding occur within 6 hour s of surge ry, tonsille ctomies should be performed in the early morning. Such a schedule allows the surgeon to observe and treat most cases of posttonsillectomy hemorrhage during the day, when the full complement of hospital staff is on duty . Coag ulatio n thera py must be adm inis tered with great care . Field cauterization crea tes deep and extensive zones of necrosis and exposes more and larger vesse is to bleedin g when sloughing of the esc har occurs.
We conel ude that a follow-up period of 10 days appears to provide sufficient time to evaluate the incidenee of post-ton sillectomy hemorrhage. Bleeding episodes that occ ur beyond 10 days are rare. If delayed bleeding shou ld occ ur with any reg ulari ty at all, an analy sis of surgeonspecific practices and characteristics is indica ted. Figure 3 . 111 the expanded analysis oj 6.076 patients, 168 pati ents (2.8%) expe rienced post-tonsillectotny hemorrhage. Most of these episodes-I29 (76.8%)-were cases ofprimary liemorrhage (PH) . All patien ts were monitored fo r at least 6 days. Cases of delayed bleeding that occurred beyond pos toperat ive day 10 were rare. Eight patients expe rienced more than one episode ojpostoperative bleeding. these pat ients from our resu lts, the rat e of overall post-to ns illec to my hemorrh age wo uld have fa lle n to 2.4 % (14/592) , and the rate of primary hem orrhage wo uld have risen to 78.6% (11/1 4) .
The onset of prim ary bleeding in our study usually occ urred within 6 hours (mea n: 5 hr, 46 min) . This findi ng is consis tent with those of other studies. 24.28.38 .39Som e authors suggest that a dur ation of postoperative observation of 6 to 8 hour s should be safe, and others recomm end an eve n sho rter duration. 17.30 In our study , the onset of secondary bleeding in some patie nts was both abrupt and excessive, and in two patients it required ligation of the external caro tid artery (5 and 38 days postoperatively). There were no episodes of re-CUITent postoperative hemorrhage in our study.
Although the effort to contact our patients was difficult in some cases and time-consuming overall, we were able to speak to all but one patient or parent (response rate: 99.8 %); the sole patient who was not contac ted had left the country. We found that only two patie nts-the 28year-old woman and the lO-year -old boy-had experienced a minor episode of delayed bleeding that we had not been aware of, and neither had require d interve ntion . Both of these pat ient s had been discharged on postoperative day 6.
During the co urse of our study , we also treated eight other patients who had come to our emergency department with delayed postoperative hemorrhage after they had undergone tonsillectomy elsewhere. Four of these patie nts require d imm ediat e ligation of the exte rnal ca-. rotid artery, which was performed 5, 6, 7, and 9 days following their tonsillectomy. With the increas ing popularity of outpatient tonsillectomy, emergency departments can expect to see an increase in the number of patie nts with delayed hemorrhage.
The probability and intensity of post -to nsillectomy hemorrhage appear to be unpredictable. A study of a large number of these cases might better help determine how ofte n delayed bleeding occ urs. Most studies feature a short follow-up period and focus on an asse ssme nt of risk factors.
To supplement the findings of our I-year study, we expa nded the scope of our population and conducted a companion analysis of the incidenee of hemorrhage that required surgica l treatment under general anesthesia arnong 
